Background: Cesarean section (CS), one of the most common major operative procedures, performed all over the world. Incisional infiltration with local anesthetics is a simple, cheap and effective mean of providing good analgesia for surgical operations without any major side effects & allowing early patients' mobilization & postoperative recovery, so the purpose of study is to compare between the effect of wound infiltration with bupivacaine versus pethidine for post cesarean section pain relief. Patients and Methods: A randomized controlled trial (RCT) was conducted in Ain Shams University Maternity hospital in the period from August 2016 and January 2017. 100 full term pregnant females randomized into two groups: Group A (50 patients) Bupivacaine group: Subcutaneous and subrectal infiltration with 10 ml 0.25% Bupivacaine (2.5 mg/ml) diluted in 10 ml normal saline before closure of the wound was done; Group B (50 patients) Pethidine group: Subcutaneous and subrectal infiltration with 1 ml pethidine (50 mg/ml) diluted in 19 ml normal saline before closure of the wound was done. All patients had cesarean section under spinal anesthesia. Study outcome measures post-operative pain scores using visual analogue scale, post-operative analgesia requirement time to first rescue analgesia, onset of mobilization, side effect of local anesthetic, wound infection (after one week). It was registered on clinical trials.gov with ID: NCT03652116. Results: Visual analogue scale values differ significantly between pethidine group and that of bupivacaine at rest and on coughing at 4, 8, 12, 24 hours & analgesic consumption (P value < 0.05). There is high statistical significant difference in 1 st time request analgesia per minute comparing group A to group B (P value 0.001). There is no significant difference between bupivacaine and pethidine regarding time of ambulation, side effects or com- 
Introduction
Cesarean section (CS) is becoming one of the most common major operative procedures performed all over the world. In USA a cesarean section rate reached 26% for all births. In Egypt, a significant rise in cesarean deliveries occurred for all births to 23% in 2000 [1] . Any intervention that leads to pain relief leads to early breastfeeding. Postoperative pain after cesarean section is usually managed with opioids in combination with other forms of analgesics [2] .
Different types of anesthesia are used in cesarean section as general anesthesia, spinal anesthesia, combined spinal epidural or epidural block. Local anesthetic is injected to block the nerves before cutting the skin at the beginning of the operation, or after closing the skin at the end [3] .
Subcutaneous infiltration of bupivacaine relieves first hour postoperative pain in humans [4] , and thereby reducing analgesic consumption [5] .
Wound infiltration had more pain relief and patient satisfaction comparable with epidural analgesia [6] . Incisional infiltration with local anesthetics is a simple, cheap and effective mean of providing good analgesia for surgical operations without any major side effects without local anesthetic toxicity, wound infection and healing issues [7] & allowing early patients' mobilization & postoperative recovery [8] .
Mohammad Ali et al. underwent a randomized clinical trial including 98 patients comparing 0.25% bupivacaine with tramadol group, it was found that at 16 th and 24 th hours, it became more painful in the bupivacaine group than the tramadol group, respectively (P < 0.05). There was no difference in postoperative anesthetic complications during the 24-hour period between the 2 groups. [9] Ahmad A. Eldabaetal performed RCT comparing 0.25% bupivacaine versus mix of bupivacaine and magnesium sulphate versus normal saline Post-operative pain scores at rest were statistically significant highest in the control group than bupivacaine group & the least is magnesium group [10] .
Another RCT was done by Reetika Chander et al. involving 60 patients between 0.5% bupivacaine and mix of fentanyl and bupivacaine, more postoperative pain was found in bupivacaine group than fentanyl bupivacaine group [11] .
Many studies were performed comparing wound infiltration with bupivacaine with other drugs or normal saline or between general and local anesthesia for post cesarean section analgesia studying effect on postoperative pain but what is different in this study comparing bupivacaine with pethidine which was proven to have prolonged pain free interval, so early women mobilization and decrease the need for postoperative analgesia leading to more patient satisfaction, also the route of infiltration is unique to this study as others only used wound subcutaneous infiltration but that study used in addition subrectal route so combined effect increased postoperative analgesia.
The purpose of study to compare between the effect of wound infiltration with bupivacaine versus pethidine for post cesarean section pain relief.
Patients and Methods
A randomized controlled trial was conducted at Ain Shams University in the period from August 2016 and January 2017. A total of 100 full term pregnant females underwent elective cesarean section (c.s.) were recruited in the study. All women with the following criteria were included in the study: full term pregnant females more than or equal 37 weeks assigned to elective C.S. under spinal anesthesia without any previous surgeries. While women excluded were those with known hypersensitivity to bupivacaine or pethidine, or neurological and psychological disease, past history of any medical disorder (e.g. D.M.) or other medical complications during pregnancy (e.g. Anemia), also any history suggestive of abdominal adhesions as: surgical procedures, history of PID, endometriosis were excluded.
All the included women were subjected to the following: An informed consent to participation after explaining the nature, scope and possible consequences of the clinical study in simple form to the patient, proper full history was taken including: Personal history (Maternal age, weight, height); Obstetric history; Gravidity, Parity, previous pregnancy induced hypertension, Previous operative delivery, PID or endometriosis history; Any associated complication during pregnancy; Menstrual history (Last menstrual period); Maternal medical history (Hypertension & Coagulopathies). Examination: 1) General examination: a) Vital signs b) Chest and heart examination ii. Abdominal examination: a) Gestational age b) Fetal weight, amount of liquor, fetal lie and presentation, fetal heart sounds c) Uterine contractions and scar of previous surgeries. Investigations: CBC, Liver Function, Kidney function, Prothrombin time (PT) and prothrombin concentration (PC) Obstetric ultrasound study: For assessment of gestational age, implantation site of the placenta and fetal weight. Lower uterine segment cesarean section (LSCS) was done as follows: standard spinal anesthesia was administered. No pre-operative oral or intravenous analgesia was given. Steps of LSCS: All patients underwent lower uterine segment cesarean section through a pfannenstiel incision. A urinary catheter was inserted systematically before the C.S and was left in place for hours. Then the patients were randomized into 2 groups: Each set contained a syringe of 20 ml for wound infiltration; the contents of the syringe differed according to group Group A (n = 50 women): 10 ml 0.25% Bupivacaine (2.5 mg/ml) diluted in 0 ml normal 0.9% saline before closure of the wound was done. Group B (n = 50 women): 1 ml of pethidine (50 mg/ml)diluted in 19 ml normal 0.9% saline before closure of the wound was done, saline fills the 20 ml syringe after filling the syringe with drug.
Subrectal and subcutaneous wound infiltration by the syringe was performed by the blinded surgeon with unlabeled syringe.
The surgeon injected the needle to a depth of 1 cm and aspirates before injection to avoid intravascular injection of the product. In case of aspiration blood in the syringe, the needle was withdrawn and reintroduced. The subcutaneous tissue is infiltrated on each of upper and lower edges of the incision then closure of the skin was done. Injection of large volumes into the fatty layers, which are relatively devoid of nerve supply, was avoided to limit the total dose of local anesthetic needed.
Additional rescue analgesia in the form of intravenous paracetamol was given, according to visual analogue scale (VAS) when equal to or more than three.
Post-operative assessment: primary outcome post-operative pain scores using VAS was assessed, secondary outcomes as post-operative analgesia requirement, time to first rescue analgesia, onset of mobilization, side effect of local anesthetic, (evaluation of any complication or side effects up to 24 hours after the surgery), patient satisfaction, wound infection (after one week). Randomization: was done using computer random sequence generated by excel sheet divided them into equal groups.
Allocation concealment: patients fulfilling inclusion and exclusion criteria were allocated into one of the two groups A and B by using consecutively numbered sealed opaque envelopes.
Blinding: staff members responsible for either transdermal or transrectal infiltration with anesthetic drug or anesthesia team which prepare were blinded to each patient's allocation group. A sample of 50 women per group was calculated using power and sample size calculation program version 3 using mean difference in VAS 0.4 ± 0.5 power of study = 80% and α error = 0.05 [11] .
The statistical analysis: Data were statistically described in terms of mean ± standard deviation (±SD), median and range, when appropriate. Comparison between the study groups was done using Chi-squared test in comparing proportions and Independent T test in comparing means and standard deviations. P values less than 0.05 was considered statistically significant and P value less than 0.001 is considered highly significant. All statistical calculation were done using computer program (SPSS), statistical package for the social science; SPSS INC. Chicago, IL USA, version for Microsoft Windows
Results
A total of 100 pregnant women was eligible for inclusion in the study between August 2016 and January 2017. Previously mentioned exclusion criteria were applied Table 1 shows demographic data for both groups. There are no statistical difference between the two groups as regarding age, weight, height, gestational, age, Gravidity, parity as demonstrated in Table 1 . Table 2 shows Visual Analogue scale comparing the two groups. There is statistical significant difference in visual analogue scale values at rest and on coughing as demonstrated in Table 2(a) & Table 2 (b).
When comparing both groups there was a significant degree of analgesia in Pethidine group as shown by decreased pain scores of visual analogue scale after 4 hours and 12 hours post-operatively at rest and on coughing. Table 3 shows First time request analgesia (minutes) in both groups. There is statistical highly significant difference in 1 st time request analgesia per minute comparing group A to group B. Patients in Pethidine group requested analgesia later with a significant prolonged pain free interval than patients in Bupivacaine group. Table 4 shows analgesic consumption in both groups (%). Patients in Pethidine group consumed less analgesia than those in Bupivacaine group. Table 5 shows nausea, Vomiting, Metoclopramide consumption and Satisfaction scores (%). There is no statistical highly significant difference regarding Nausea, Vomiting, Metoclopramide consumption and Satisfaction scores between either groups. Table 6 shows mean arterial blood pressure, heart rate and respiratory rate at 4, 8, 12, 24 hours postoperative in both groups. Concerning vital data between Data are expressed as mean ± standard deviation. NS = Non Specific; P > 0.05 = not significant; P < 0.05 = highly significant. the two groups there was no significant statistical difference in mean arterial blood pressure, heart rate and respiratory rate. Table 7 shows time of ambulation in both groups. There is no statistical significant difference in time of ambulation in hours as comparing group A to group B. Data are expressed as mean ± standard deviation. Data are expressed as mean ± standard deviation. NS = Non Specific; P > 0.05 = not significant; P < 0.05 = highly significant. MAP=Mean Arterial pressure; HR = Heart rate; RR = Respiratory rate. ata are expressed as mean ± standard deviation. 
Discussion
This study compared between the effect of wound infiltration with bupivacaine versus pethidine on post cesarean section pain for primary outcome pain scores using VAS, first time request analgesia, total amount of analgesia, time of ambulation, side effects and wound infection as secondary outcomes.
It should be remembered that tissue response to surgery-induced injury initiates nociception, inflammation, and hyperalgesia [12] . So agents with different mechanisms of action modulate this cascade. Local anesthetic agents modulate peripheral pain transduction by inhibiting the transmission of noxious impulses from the site of injury [13] . Furthermore, despite the fundamental differences in mechanism of action, basic science investigations suggest that both local anesthetic agents decrease peripheral and central sensitization via direct central nervous system effect [14] .
The results of our study revealed no significant difference in demographic data as regards to (Age, weight, height, Gestational age, Gravidity, parity, number.
When comparing both groups there was a significant pain relief in Pethidine group as shown by decreased pain scores of visual analogue scale after 4 hours and 12 hours post-operatively at rest and on coughing.
According to Cochrane researchers local anesthetics are part of integrated pain management strategies for cesarean section operation, provided that consideration is given to the cost. Local anesthetics can be given in addition to regional anesthetics, to manage pain during and after operations. The local anesthesia is either injected to block nerves in abdominal wall or applied directly to the wound.
Concerning the first time request analgesia and analgesic consumption there was a significant difference; patients in Pethidine group requested analgesia later with a significant prolonged pain free interval and lower total analgesic consumption than patients in Bupivacaine group.
Comparing the results of the current study to those of other researchers who conducted similar study regarding the first time request analgesia and analgesic consumption; the researchers reviewed data from studies, the results of their study are in agreement with our study with a highly significant difference regarding first time request analgesia which was earlier in Bupivacaine group and a significant difference regarding the reduction in analgesic consumption in Pethidine group [15] .
Also, Trotter TN. et al. study showed, that subrectal and subcutaneous wound infiltration with bupivacaine did not decrease analgesic requirements on the first postoperative day after lower segment cesarean section as did Pethidine [3] .
Although nausea and vomiting are major side effects of systemic opioid used for postoperative analgesia [14] , on the other hand local anesthetics in our study revealed decreased incidence of nausea and vomiting and there was no significant difference in side effects or metoclopramide consumption between the two groups of the study which comes in agreement with [11] .
In this study, patient satisfaction was significantly higher in pethidine group compared with bupivacaine groups in contrast to Jabalameli. et al. Who found no statistical difference between pethidine and bupivacaine as regards satisfaction [11] .
Subrectal and subcutaneous pethidine infusion analgesia has an advantage of being acceptable than conventional intramuscular bolus injections to both patients and ward staff [16] . Concerning vital data between the two groups there was no significant statistical difference in mean arterial blood pressure, heart rate and respiratory rate.
This finding is comparable to other studies stated by Altunkaya H. et al., Langlois G. et al. [17] [18] .
As regard the time of ambulation; there was no significant difference between patients in both groups in the present study which agrees with Jabalameli. et al.
study [11] .
Regarding complications (hypotension, respiratory depression, cardiac depression, urine retention and wound infection); there were no significant difference between women of both groups.
In agreement with our study Kristek and Colleagues reported no significant difference in the occurrence of complications as local wound infection in the groups of patients with post-operative intercostal nerve blockade and post-thoracotomy catheter analgesia after catheter was in place for 72 hours [19] .
Mohammad Ali et al underwent a randomized clinical trial including 98 patients, eligible for elective C/S under general anesthesia comparing 0.25% bupivacaine with tramadol group, it was found that there was no significant difference between these 2 groups in their pain scores until 16 hours (P > 0.05). However, at the 16 th and 24 th hours, the mean VAS scores were higher significantly in the bupivacaine group than the tramadol group, respectively (P < 0.05). There was no difference in nausea and vomiting nor respiratory depression during the 24-hour period between the 2 groups [9] .
Ahmad A. Eldaba et al. performed RCT of 120 patients who were prepared for elective cesarean section comparing 0.25% bupivacaine versus mix of bupivacaine and magnesium sulphate versus normal saline Post-operative pain scores at rest were statistically significant highest in the control group then bupivacaine group& the least is magnesium group. There was statistically significant increase in pain during movement in the control group versus others at 2, 4, 12, 24 h post-operatively (P < 0.0001). The incidence of post-operative nausea and vomiting was reduced in patients received magnesium plus bupivacaine block versus others (P < 0.0001) [10] .
Another RCT was done by Reetika Chander et al. involving 60 patients. The patients were randomized into two groups of 30 patients each: receiving 0.5% bupivacaine versus mix of fentanyl and bupivacaine, more postoperative pain was found in bupivacaine group than fentanyl bupivacaine group. The postoperative pain at two hours was marked in bupivacaine group (40%) compared to 3% in fentanyl group. At 24 hours postoperative analgesia requirement (number of doses) was found to be less in fentanyl group compared to bupivacaine group [20] .
Supporting the analgesic effect of wound infiltration with local anesthesia, another study was done by Roopa Sachidananda et al. found that subcutaneous wound infiltration with tramadol and bupivacaine prolongs the pain-free period and decrease analgesic consumption after caesarean section as compared to bupivacaine alone in 60 pregnant women of age, underwent elective caesarean section under spinal anesthesia, while it also enhances the patient satisfaction [21] .
Cost of treatment, which seems to be considerably higher in the wound infiltration technique, may become an important disadvantage of this method from the health care officers point of view. Schurrmj reported that additional costs associated with this technique may limit its widespread use in clinical practice [22] .
Contrarily, Forastiere and co-workers reported that postoperative wound infiltration improved pain relief, decreased hospital stay and resulted in the overall savings of approximately 273 Euros per patient [23] . Either to confirm or reject this observation more detailed cost-benefit studies have to be undertaken to calculate real costs of this method as compared to other analgesic regimens. Such studies should consider not only effects on the pain control, but also the cost of complications, the cost of hospital stay, patient recovery and functional outcome.
Limitation of the Study
So, one of the limitations of this study cost, also not studying women with previous caesarean sections or any previous procedure leading to adhesions which may increase pain postoperative pain, other issue to compare between obese and non obese women as regards the technique as some of the drug may infiltrate fat tissue, also the study depends on technique of infiltration subcutaneous and subrectal which is surgeon dependant.
Conclusion
Infiltration of the wound of cesarean section with Pethidine gave effective 
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